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S U M M A R Y
Po ly (me thac ry l  i c  ac id )  (PMAA)  i s  a  syn the t i c ,  wa te r - so lub le  po l y -
(carboxyl ic  ac id) ,  conta in ing hydrophobic methyl  s ide-chains.  In  aqueous
so lu t ' i on ,  a t  l ow  deg rees  o f  j on i za t i on ,  PMAA res ides  i n  a  compac t - co i l
conformat jon character ized by the presence of  hydrophobjc microdomains.
At  present ,  there is  no consensus about  the exact  or ig in and re lat ive
contr ibut ions of  the factors responsib le for  the stabi l izat ion of  the
compact-coi l  conformat ion.  Both jn t ramolecular  hydrophobic in teract ions
and London d ispers ion in teract ions between the methyl  s ide-chains are
bel ieved to p lay an important  ro le.  At  a cr i t ica l  degree of  ion izat ion,
PMAA undergoes a confonnat ional  t ransi t ion to an extended,  random-coi l
conformat jon.  There is  considerable in terest  in  the propert ies of  PMAA
in  d i l u te  aqueous  o lu t i ons  s i nce  the  con fo rma t i ona l  t r ans i t i on  w i t h in
PMAA to some degree mimics the hel ix-coi l  t ransi t ion shown by many pro-
te ins .  The  p resen t  wo rk  o r i g i na tes  p r imar i l y  f r om ou r  i n te res t  j n  t he
inf luence of  medium ef fects on hydroly t ic  react ions.  Therefore,  we have
invest igated the ef fect  of  hydrophobic poly(carboxyl ic  ac id)s on rates
and thermodynamic act jvat ion parameters of  hydroly t ic  react ions in  order
to at ta in a deepel ins ight  in to the st ructura l  propert ies and features
of  these polyners in  aqueous solut ion.  Specia l  at tent ion has been paid
to the conformat ional  propert ies of  PMAA.
In Chapter  1 a survey of  the re levant  l i terature is  g iven concern-
ing the conformat ional  propert ies of  hydrophobic polyacids,  wi th specia l
emphasis on PMAA. The exper imenta l  techniques which can be appf ied to
probe the conformat ional  t ransi t ion of  PMAA are br ief ly  rev iewed.
The ef fect  of  changes in the hydrophobic s ide-chain of  poly(carbox-
y l i c  ac id )s  on  the  con fo rma t i ona l  behav io r  i s  examined ' i n  Chap te r  2 .  Po -
ten t j ome t r i c  t i t r a t i on  cu rves  o f  po l y (ac ry l i c  ac id )  (PAA) ,  po l y (me th -
ac ry l i c  ac id )  (PMAA) ,  and  po l y (e thac ry l i c  ac id )  (PEA)  we re  ana l yzed  i n
terms of  successive ionizat ion constants of  a sui tably  s ized subuni t  o f
t he  po ' l ymer  cha in .  PAA,  wh i ch  l acks  a  hyd rophob i c  s i de -cha in ,  exh ib i t s
no conformat ional  t ransi t ion upon ionizat ion.  By contrast ,  both PMAA and
PEA are character ized by a b imodal  populat ' ion d is t r ibut ion.  The confor-
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mat iona l  t r ans i t i on  i n  PEA i s  more  p ronounced  than  tha t  i n  PMAA,  mos t
1 i ke l y  as  a  resu l t  o f  t he  i nc reased  hyd rophob i c i t y  o f  t he  s i de -cha in
compared to that  of  PI4AA.
In  Chap te r  3  i t  i s  demons t ra ted  tha t  k i ne t i c  p robes  can  p rov ide  de -
ta i l ed  i n fo rma t i on  abou t  t he  con fo rma t i ona l  s ta te  o f  hyd rophob i c  po l y -
( ca rboxy l i c  ac id )s .  I n  aqueous  o lu t i ons  o f  unneu t ra l ' i zed  PMAA,  t he  neu -
t ra l  ( , c .e . .  wa te r - ca ta l yzed )  hyd ro l ys i s  o f  acy l -ac t i va ted  es te rs  (1 )  and






ac t i va t i on  pa rame te rs  have  been  i n te rp re ted  i n  t e rms  o f  e f f ec t i ve  b ind -
i ng  o f  t he  hyd rophob i c  subs t ra tes  t o  hyd rophob i c  m jc rodoma ins  w i th jn  t he
PMAA hype rco i l .  The  d i sappea rance  o f  t he  ra te  j nh ib i t i on  above  pH  ea .  5
' is  ascr ibed to the pH- induced conformat ional  t ransi t jon of  PMAA f rom a
compac t  co i l  t o  a  random co i1 .  0n1y  sma l l  r a te  re ta rda t i ons  we re  found
' i n  t he  p resence  o f  PAA,  po l y (me thac ry lam ide ) ,  po l y (N -v iny lpy r ro l  i done ) ,
and  l ow  mo lecu la r  we igh t  add i t i ves  (me thac ry l j c  ac id  and  i sobu ty r i c
acid) .  In  the presence of  PMAA, the enthalpy and entropy of  act ivat ion
undergo large and par t ly  compensatory changes,  the rate retardat ions be-
i ng  domina ted  by  t he  i nc rease  i n  t he  en tha lpy  o f  ac t i va t i on .  Th i s  behav -
' i o r  j s  r a t i ona l i zed  by  assuming  dec reased  hyd ra t i on  o f  t he  d ipo la r  t r an -
s i t i on  s ta te  f o r  hyd ro l ys i s  i n  hyd rophob i c  m ic rodoma ins .  Howeve r ,  i t  i s
noted that  the act ' ivat ion parameters a lso ref lect  the temperature depen-
dence  o f  t he  hyd rophob i c  b jnd ing  p rocess .
Ins tead  o f  chang ing  the  hyd rophob i c i t y  o f  t he  apo la r  s i de -cha in  o f
po l y ( ca rboxy l i c  ac id )s ,  t he  con fo rma t i ona l  p rope r t i es  can  a l so  be  va r i ed
by  chang ing  the  hyd rophob i c -hyd roph i l i c  ba lance  w i th in  t he  po l y rne r  co i l .
Th i s  app roach  i s  exemp l i f j ed  i n  Chap te r  4 ,  whe re  the  con fo rma t i ona l  p rop -
er t ies of  a ser ies of  random acry l ic  ac id-methacry l ic  ac id (AA-MAA) co-
po l ymers  a re  desc r i bed .  Po ten t i ome t r i c  t i t r a t i ons ,  so lub j l i t y  expe r i -
ments employing the water- insoluble dye Orange 0ï ,  spectroscopic s tudies
us ing  the  ca t i on i c  p robe  e th id ium b rom jde ,  and ,  f i na l l y ,  k j ne t i c  s tud ies
o f  t he  neu t ra l  hyd ro l ys i s  o f  1 -benzoy l -3 -pheny l - I , 2 ,4 - t r i azo je  a l l  i nd i -
cate that  unneutra l ized AA-MAA copolymers only exhib i t  a  confonnat iona. l
t r ans i t i on  when  the  me thac ry l i c  ac id  con ten t  exceeds  cn .  55  mo le  %.  I n
add j t i on ,  a  wa te r - so1ub1e  copo l ymer  con ta in ing  ch i ra l  hyd rophob i c  s i de -
cha ins  ( copo l y (ac ry l i c  ac id -1 -men thy l  ac ry la te ) )  has  been  syn thes i zed
Pre l im ina ry  resu l t s  i nd i ca te ,  t ha t  a t  l ow  deg rees  o f  i on i za t i on  t h i s  co -
po l ymer  es ides  i n  a  ( ch i ra l  )  condensed  phase .  Howeve r ,  f u r t he r  i nves t i -
gat ions ( í .e .  by us ing a c luha,L k inet ic  probe) wi l l  be necessary in  the
future.
I n  t he  f i na l  chap te r  (Chap te r  5 ) ,  t he  i n f l uence  o f  p ro te in  dena tu r -
an ts  ( such  as  a l coho l s ,  u rea  and  u rea  de r i va t i ves ,  and  qua te rna ry  ammo-
n ium sa l t s )  on  the  s tab i l i t y  o f  t he  compac t - co i l  con fo rma t j on  o f  PMAA i s
desc r i bed .  These  p ro te in  dena tu ran ts ,  when  added  to  aqueous  o lu t i ons  o f
PMAA, reduce the rate retardat ion of  the neutra l  hydro lys is  of  l -benzoyl -
3 -pheny l - I , 2 ,4 - t r i azo le  cons ide rab l y .  The  e f f ec t  i s  asc r i bed  to  a  des ta -
b i l  i za t i on  o f  t he  compac t - co i l  con fo rma t i on .  These  resu l t s ,  t oge the r
w i th  spec t roscop i c  measu remen ts  u ing  e th id ium b rom ide  p rov ide  fu r the r
i ns igh t  i n to  t he  dena tu r i ng  ab i f i t y  o f  p ro te in  dena tu ran ts .  I n te res t i ng -
ly ,  the t rends in  denatur ing ef fect ' iveness of  the prote in denaturants
toward unneutra l ized PMAA are in  remarkable agreement  wi th those for  the
dena tu ra t i on  o f  b i opo l ymers .  I t ' i s  f ound  tha t  t he  dena tu r i ng  ab i l i t y  i n -
c reases  w j th  i nc reas ing  hyd roca rbon  con ten t  and  a l ky1  subs t ' i t u t i on :
,4-butanol  > Z-butanol  > t4-propanol  > ethanol  )  nethanol
N ,N ,N r ,N ' - t e t r ame thy lu rea  )  N ,N r -d ime thy l  u rea  >  N -ne thy l u rea  >  u rea
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